Visual loss in non-Hodgkin's lymphoma (NHL) may be due to disease of the uveal tract, or of the visual pathways from retina to cerebral cortex. The incidence of CNS involvement is increasing because of longer survival associated with more effective treatment and thus the ophthalmologist has an increasing chance of being involved with these patients. Optic neuropathy in NHL is extremely rare. There are few well documented series and many anecdotal cases with a paucity of histological examinations. Optic nerve involvement has been associated with lymphomatous infiltration,' infections,23 neurotoxic drugs,4 radionecrosis,' and paraneoplasia.67
The management of such patients requires prompt investigation to exclude treatable causes such as infiltration, drug toxicity, and certain infections. However establishing the diagnosis may prove difficult, as tissue biopsy of optic nerve is often unavailable.
We present two cases of NHL and visual loss which demonstrate the value of accurate visual field assessment and modem neuroimaging.
Case reports CASE 1
A 42-year-old woman presented in 1988 with a fever of unknown origin. A lymph node biopsy from the left axilla revealed centroblastic nonHodgkin's lymphoma and a staging computed tomographic (CT) scan showed splenomegaly and enlarged lymph nodes in the axillae and para-aortic region. At the time she had weakness in both arms and legs with impaired power and areflexia in both lower limbs. A CT scan of the brain, lumbar puncture, and bone marrow examination were normal.
Despite improvement with vincristine, doxorubicin hydrochloride, prednisolone, and etoposide, multiple cranial nerve palsies and right sided myoclonic jerks developed after 6 months. A CT scan showed a non-enhancing, ill defined low density lesion in the left temporal lobe but no brain stem mass and a lumbar puncture was normal. A diagnosis of cerebral lymphoma was made and whole brain irradiation was begun (400 cGy over 4 weeks). Intrathecal methotrexate and cytosine arabinoside were also instituted and there was a marked improvement in her clinical condition. However 6 months after radiotherapy she noted loss of vision in her right eye followed by temporal loss in her left eye. These signs suggested an anterior chiasmal lesion.
However, a CT scan of the orbits and brain showed only the temporal lobe lesion and a further lumbar puncture was normal. It was felt that as the initial course of radiotherapy may have left the optic nerves untreated, the visual loss could be due to lymphomatous infiltration and both optic nerves were irradiated (a total of 2400 cGy over 2 weeks). However there was no improvement in vision and the patient was referred to St Thomas's Hospital.
On examination there was no evidence of systemic relapse. The visual acuity in the left eye was 6/12 and she could identify 14 of the 17 Ishihara plates. The visual acuity in the right eye was perception of light and there was a right relative afferent defect. The field (Fig 1) showed temporal loss in her left eye and the optic discs were pale (Fig 2) . Haematological and biochemical tests were normal and the CSF showed a white cell count of 4x 106/1 with normal cytology. There were no red cells and the protein level was 0 6 g/l. In contrast to earlier CT scans, a magnetic resonance imaging (MRI) scan of the brain and orbits now revealed thickening of the optic chiasm (Fig 3) and a diagnosis of lymphomatous infiltration was made. 
CASE 2
A 36-year-old woman presented in 1985 with painless lymphadenopathy affecting the axillae and both sides of the neck. A lymph node biopsy revealed nodular poorly differentiated NHL and a staging CT scan demonstrated enlarged paraaortic nodes and splenomegaly. Neurological examination was normal as was the bone marrow. She was treated intermittently for periods of [3] [4] months with vincristine, chlorambucil, and prednisolone with no change in the disease.
Three years later she noticed progressive bilateral deterioration of vision without other symptoms. On examination the visual acuity was 6/12 in each eye and she could not identify any of the Ishihara plates. Visual fields showed constriction with central scotomas (Fig 4A and 4B ) and the optic discs were pale (Fig 5) . Neuro Optic neuropathy has been attributed to vincristine'9202 which both our patients received but there was no evidence that this drug produced the neuropathy per se, although in combination with the other mechanisms it may have had a contributary effect.
Early diagnosis is essential in management of these cases ifvision is to be preserved. However, as our two patients demonstrate this can be extremely difficult despite extensive investigations. The advent of sophisticated neuroimaging has enhanced the diagnostic yield of patients with visual loss in NHL. Both lymphomatous infiltration and PML have characteristic radiological appearances and radionecrosis can now be accurately diagnosed by MRI with gadolinium DTPA enhancement. Thus in the absence of clinical clues a radiological diagnosis may provide therapeutic guidelines.
Occasionally a clinicoradiological diagnosis may not be sufficient and in these cases it may be worth considering biopsy of optic nerve and sheath when vision is extinguished. This procedure is simple with a medial approach and has proved invaluable in our own experience with late onset optic nerve gliomas. B-scan ultrasonography showed a rounded retrobulbar mass with acoustic hollowness and good sound transmission. CT revealed a 1 -5 cm round, well circumscribed, intraconal mass abutting the globe and the optic nerve superotemporally (Fig 1) .
